Cytoplasmic p27Kip1 counteracts the pro-apoptotic function of the open conformation of PTEN by retention and destabilization of PTEN outside of the nucleus.
The tumor suppressor activity of p27Kip1 takes place in the cell nucleus by inhibitory binding to cyclin/CDK complexes. p27Kip1 can also be localized in the cytoplasm, where it has been proposed to have oncogenic properties. Here, we describe a novel role for cytoplasmic p27Kip1 which could account for its activity as an oncoprotein by negative regulation of the PTEN tumor suppressor. p27Kip1 physically interacted with the open conformation of PTEN, which is competent to enter the nucleus. In mammalian cells, cytoplasmic p27Kip1 retained to nuclear-targeted PTEN in the cytoplasm. This retention was exerted by the C-terminal p27Kip1 region, and was independent of cyclin/CDK-binding. The nuclear accumulation of PTEN triggered by pro-apoptotic TNFα treatment was abolished by cytoplasmic p27Kip1. Furthermore, conformationally-open PTEN displayed diminished protein stability and pro-apoptotic activity in the presence of cytoplasmic p27Kip1. Our results support a conformationally-dependent model of cytoplasmic retention and negative regulation of the activity of nuclear PTEN by oncogenic cytoplasmic p27Kip1, and suggest the existence of reciprocal mechanisms to regulate the levels of both p27Kip1 and PTEN.